119]
OPTICS.
405
aberration vanish for nearly parallel, as well as for absolutely parallel, rays. This leads to a construction nearly agreeing with that adopted by Fraim-hofer.
The following results are given by Herschel * for the radii of the four surfaces, corresponding to various dispersive powers, and to mean refractive indices T524 (crown) and T585 (flint). The focal length of the combination is taken equal to 10, and, as well as the radii, is measured in arbitrary units; so that all the numbers in the table (with the exception of the first column) may be changed in any proportion.
Ratio of Dispersive Powers	Radius of First Surface +	Radius of Second Surface	Radius of Third Surface	Radius of Fourth Surface	Focal Length of Crowu Lens +	Focal Length of Flint Lens
•50	6-7485	4-2827	4-1575	14-3697	5-0	10-0000
•55	6-7184	3-C332	3-6006	14-5353	4-5	8-1818
•GO	6-7069	3-0488	3-06-10	14-2937	4-0	6-6667
•05	6-731C	2-5208	2-5566	13-5709	3-5	5-3846
•70	G-8279	2-0422	2-0881	12-3154	3'0	4-2858
•75	7-081G	1-6073	1-6450	10-5186	2-5	3-3333
Fig. 16.
The general character of the combination is shown in fig. 16.
The radii of the first and fourth surfaces within practical limits are so nearly constant that Herschel lays down the following rule as in all probability sufficiently exact for use. A double object-glass will be free from aberration, provided the radius of the exterior surface of the crown lens be G'^O and of the flint 14'20, the focal length of the combination being lO'OOO, and the radii of the interior surface being computed from these data, by the formuloe given in all elementary works on optics, so as to make the focal lengths of the two glasses in the direct ratio of their dispersive powers.
Numerous experiments have been made with the view of abolishing the secondary spectrum. Theoretically, if three different kinds of glasses are combined it will generally be possible to make the focal lengths of the combination equal for any three selected rays of the spectrum. Or the ingredients of one of the glasses may be mixed in such proportions as to suit the requirements of the problem when combined with crown. In this way Stokes has succeeded in constructing a small object-glass free from secondary
* Phil. Trans. 1821.ing part of the spectrum, which will vary somewhat according to the photographic process employed, should then be chosen for minimum focus.
